Interleukin 2 stimulates tyrosine phosphorylation in T cell membrane fractions.
Interleukin 2 is a growth factor secreted by T lymphocytes upon antigenic stimulation and inducing the proliferation of T cells bearing at their surface the heterodimeric high-affinity form of its receptor. No enzymatic function has so far been demonstrated in the receptor subunits. In an attempt to elucidate the biochemical pathway of signal transduction, we investigated the capacity of interleukin 2 to modulate tyrosine phosphorylation in T cell membranes. Membrane-rich fractions from T cells were tested for their ability to phosphorylate tyrosine in the presence or absence of added recombinant interleukin 2. Using as substrate a synthetic polymer of glutamic acid and tyrosine, we demonstrated a 3-4-fold stimulation of tyrosine phosphorylation in the presence of interleukin 2; this stimulating effect appeared to be well correlated with interleukin 2 function since (a) it was not observed in insensitive cells, (b) it required the presence of the high-affinity form of the receptor and (c) it was dose-dependent. Confirmatory results were obtained by phosphorylating membrane-rich fractions with [gamma-32P]ATP and by analysing the resulting phosphoproteins: only in fractions from cells with the high-affinity form of the receptor were several membrane proteins specifically phosphorylated on tyrosine residues in response to interleukin 2. At least two proteins of 115 and 58 kDa were consistently hyperphosphorylated on tyrosine in an interleukin-2-dependent manner. This stimulation was strongly dependent on the presence of the protein tyrosine phosphatase inhibitor, sodium orthovanadate. Thus, we propose that interleukin 2 enhances tyrosine phosphorylation by stimulating a tyrosine kinase activity. The nature of the enzyme involved remains to be determined.